Objectives: Research has shown greater mobility limitations among women than men. We aimed to examine (a) gender differences in the use of canes for mobility and (b) what factors contribute to these differences under the frameworks of the disablement model and the Theory of Planned Behavior. Method: Using National Health and Aging Trends Study data, we estimated hierarchical logistic regression models to predict the likelihood of cane use among older adults who completed performance-based measures (n = 5,503). We tested the interactions between gender and selected variables to further understand gender difference. Results: In unadjusted analysis, 22% of women and 16% of men used canes. In models adjusted in steps for sociodemographics, health, physical impairments, capacity, psychosocial, and social environment factors, women were progressively less likely to use canes, significantly so at the last step. Suppression effect analyses showed the influence of living alone and receiving mobility help variables. Interaction analyses showed that women reporting poor health or balance were less likely to use canes; obese women were more likely. Discussion: Significant gender differences exist in cane use among older community-living adults. Findings suggest that health and function partly account for these differences. Future research is needed to understand social/cultural factors involved.
and independence (Brown & Flood, 2013; Resnik, Allen, Isenstadt, Wasserman, & Iezzoni, 2009) .
Research has shown that women are more likely than men to develop mobility limitations in later life (Gill, Gahbauer, Lin, Han, & Allore, 2013; Shumway-Cook et al., 2005) . Thus, it is important to examine the extent to which use of devices to accommodate mobility limitations may vary by gender.
The purpose of this research was to examine the influence of gender and other factors on the use of assistive mobility devices, canes in particular. Examining the use of canes is important because candidates for their use may be at an earlier stage of mobility disability (Bateni & Maki, 2005; Stevens, Thomas, Teh, & Greenspan, 2009) , during which cane use could prevent further losses. Cane use can prevent further knee damage for those with osteoarthritis (Simic, Bennell, Hunt, Wrigley, & Hinman, 2011) and improve gait symmetry for individuals with subacute stroke (Beauchamp et al., 2009) . The use of a cane can provide added support and stability to those with balance and strength deficits (Bateni & Maki, 2005; Boonsinsukh, Saengsirisuwan, Carlson-Kuhta, & Horak, 2012) . Recent research indicates that falls among cane owners often occur when the owner is not using the device (Luz, Bush, & Shen, 2015) . This and other research suggest that some cane owners are at a stage during which they regard the use of a cane as optional.
Research shows that older adults differ in their ability and willingness to adopt mobility devices. Roelands, Van Oost, Depoorter, and Buysse (2002) found that social factors (e.g., attitudes toward devices, others' expectations, and one's own confidence) influenced device use in general. Aminzadeh and Edwards (2000) and Harada and colleagues (2014) found similar results for cane use. Cane use also differs by the extent to which individuals rely on others for help (Luz et al., 2015) . In addition to social factors, attributes such as strength and balance can affect whether and how people use canes (Bateni & Maki, 2005) . Although there are gender differences in many of these factors related to the use of canes and other mobility devices, few studies have examined mobility device use differences by gender (Rintala, 2002) .
One study using national data from 1994 to 1995 found that disabled women 50 and older were less likely than their male counterparts to use mobility devices only (Agree, Freedman, & Sengupta, 2004) . However, a more recent study using national data found that older women were more likely to use canes, walkers, wheelchairs, and scooters (Gell, Wallace, LaCroix, Mroz, & Patel, 2015) . To our knowledge, no study has focused on the use of canes. Investigating gender differences in cane use is important considering the higher level of disability among women compared to men and the potential for canes to mitigate the disablement process.
The National Health and Aging Trends Study (NHATS) conceptual framework merges the Nagi model of disablement and the ICF (Freedman, 2009; Kasper & Freedman, 2014) . The NHATS framework, which guided this study, proposes that use of accommodations can help bridge the gap between functional limitations and activity demands (Kasper & Freedman, 2014) . The cane is an important accommodation to consider within this framework because its use may signal that an individual is in an earlier phase of disablement, when the process could be altered. Whether canes or other accommodations are used, however, may depend on aspects of the environment. Among these are social support, attitudes, norms, and expectations that can affect behavior. Behavior is an important concept in this regard because functional changes may engender the need for an assistive device, but acting on that need often requires a behavior change. For this reason, the present study combined the NHATS framework with constructs from the Theory of Planned Behavior (Ajzen, 2002) , which proposes that behavior change stems from the intention to perform a behavior. Intention is determined by a combination of (a) attitude, based on a sense of the importance of the behavior and its positive or negative results; (b) subjective norm, an evaluation of the social pressure to perform or not perform the behavior; and (c) perceived behavioral control, an individual's evaluation of the ease or difficulty of carrying out the behavior. Perceived behavioral control is linked with the concept of self-efficacy (Ajzen, 2002 ). This integrated model proposes that behavioral factors play a role in the disablement process. Behavioral factors can be considered aspects of the environment as broadly defined by the ICF (World Health Organization, 2001 ). These behavioral factors can influence the use of accommodations, which in turn can influence whether impairments and capacity limitations progress to become activity limitations. This framework also allows for the influence of other factors, such as the availability and receipt of personal assistance.
The present study tested the following hypotheses related to gender differences in cane use as predicted under the theoretical framework: First, gender differences in the likelihood of using canes may be explained by health conditions, impairments, and capacity limitations. Second, gender differences in the use of canes above and beyond those due to demographics, health, impairments, and physical abilities may be explained by behavioral/psychosocial and social environment factors.
Method
The NHATS is based on a nationally representative sample of adults 65 and older drawn from the Medicare enrollment database (Kasper & Freedman, 2014) . NHATS investigators collected data through in-person interviews, with a total of 8,245 interviews completed during baseline data collection in 2011 (71% response rate). Oversampling was conducted among older and non-Hispanic black individuals. The interview collected data on demographic characteristics, function, physical and cognitive health, economic status, well-being, and quality of life. The present study used the baseline inperson sample of community-dwelling NHATS participants. The analysis excluded 468 nursing home residents and 168 participants in non-nursing residential facilities who did not complete interviews. Additionally, 2,106 participants were excluded because of missing body mass index, hospitalization, well-being, or physical performance data or because they exclusively used a mobility device other than a cane. Those who used another mobility device (walker, wheelchair, or scooter) but not a cane made up 374 of the 2,106 who were excluded. Excluding them enabled us to compare those who used a cane to those who used neither a cane nor another mobility device, to avoid the inclusion of non-cane users who may have been using another device as a cane substitute or because the severity of their disabilities precluded cane use. The final study sample consisted of 5,503 participants, of whom 420 used a cane and one of the other mobility devices and 669 used only a cane. This means that of the cane users in the study sample, 38.6% also used another mobility device.
Measures
The use of canes was assessed as an outcome measure using a dichotomous yes/no response to the question, "Have you used a cane, walker, wheelchair, or scooter in the last month?" followed by a yes/no question asking if the participant used a cane. Participants who answered yes to both questions were classified as cane users. We used responses to similar questions concerning walkers, wheelchairs, and scooters to exclude participants who used these devices in the absence of canes.
As the key variable in this study, gender was assessed by a question asking if participants were male or female. We grouped the remaining measures into six blocks based on the conceptual framework: (a) sociodemographics; (b) health conditions; (c) physical impairments; (d) limits to physical and mental capacity; (e) psychosocial factors; and (f) social environment factors. The following paragraphs describe these blocks of variables in more detail.
The sociodemographic factors included age, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic), education (less than high school, high school, some vocational training or college, bachelor's degree or higher), which have been used previously to examine mobility device use (Gell et al., 2015) . In addition, we included income and insurance (having Medicare supplemental insurance; being on Medicaid).
Health conditions included self-reports of whether participants had been medically diagnosed (yes/no) with heart disease, high blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, or cancer. Participants were also asked yes/no questions about having fractured a hip since age 50 years, having fallen down in the past month, and having been hospitalized overnight in the previous 12 months. The health conditions block also included self-rated health, based on participants rating their general health as excellent, very good, good, fair, or poor. Responses of fair or poor were considered as poor self-rated health. Finally, it included body mass index (BMI), calculated using measured height and weight (BMI = weight in kilograms divided by height in meter squared) and treated as a categorical variable of underweight, overweight, or obese.
Physical impairments were measured through yes/no questions concerning having pain, balance problems, limited energy, limited lower body strength or movement, limited upper body strength or movement, or breathing problems.
Physical capacity was measured using the short physical performance battery (SPPB), a brief (<10 min) battery of lower extremity function that is predictive of mobility, disability, and mortality (Guralnik et al., 1994) . The SPPB includes three tests: gait speed over a 3-m course, standing balance, and time to rise from a chair five times. Each test was assigned a score from 0 to 4. Scores from the three tests were summed into a composite score ranging from 0 to 12, with higher scores reflecting better function.
Additionally, probable and possible dementia were determined according to the NHATS classification scheme (Kasper, Freedman, & Spillman, 2013) . Probable dementia was defined by the presence of any of the following: (a) a self-report or proxy-report of a diagnosis of dementia; (b) a proxy-reported score on the AD8 of ≥2; or (c) a score of ≤1.5 SDs below the mean on at least two of three of the following cognitive functioning domains: orientation, memory, and executive functioning. Possible dementia was defined by a score of ≤1.5 SDs below the mean on at least one of the three cognitive functioning domains. These definitions were validated against the Aging, Demographics, and Memory Study (ADAMS) (Kasper et al., 2013) .
The psychosocial variables included measures of self-efficacy, which is related to one's perceived ability to carry out a behavior (Ajzen, 2002) . They also included self-realization, which is related to self-esteem, motivation, and the ability to disregard the stigmatizing aspects of a behavior (Lin & Wu, 2014) . Self-efficacy was assessed by questions about the extent to which participants agreed that "When I really want to do something, I usually find a way to do it," "Other people determine most of what I can and cannot do," and "I have an easy time adjusting to change." Potential responses were (a) agree not at all, (b) agree a little, and (c) agree a lot. The "other people determine" question was reverse-coded so that a higher score signified greater self-efficacy.
Similarly, self-realization was measured with four questions asking respondents about their agreement that "My life has meaning and purpose," "I feel confident and good about myself," "I like my living situation very much," and "I gave up trying to improve myself a long time ago." The "gave up" question was reverse-coded so that a higher score signified a higher level of self-realization. Worrying about falling was included as a measure of one's perceived need for a cane and the consequences of use. It was assessed by the yes/no question, "In the last month did you worry about falling down?" Depression was also included in the psychosocial block and was measured by the two-item depression screener (Patient Health Questionnaire or PHQ-2) that generated a symptom score ranging from 0 to 6 (score of greater than 3 was considered as having depression) (Kroenke, Spitzer, & Williams, 2003) .
Finally, the present study included measures of one's social environment. Among these were living arrangements (alone or not; in a retirement community or not) and social network, assessed with a question about the number of people (up to five) that participants talked to about important matters. Receiving personal help with mobility tasks was measured with a question (yes/no) about having received help in the previous month with bed transferring or maneuvering inside or outside. These variables relate to one's social support and attitude concerning the need to use a cane.
Statistical Analysis
Bivariate analyses were used to examine sociodemographic, physical and mental health status, cognition, functional status, and mobility device by gender. We first compared individual characteristics by gender using the chi-square test for categorical variables and the t test for continuous variables. We used multivariate logistic regression to examine the likelihood of cane use by gender. We estimated a series of hierarchical logistic regression models by adding the variables one block at a time ( To examine potential effect modifiers that may explain the observed gender differences in cane use we chose several variables to interact with gender. These choices were based on our theoretical framework and the proposition that with regard to cane use, the effect of particular health conditions, impairments, and behavioral and environmental factors would be different for women compared to men. Those variables were arthritis, poor self-rated health, obesity, balance problems, self-realization, living in a retirement community, living alone, and receiving mobility help. First, we estimated each two-way gender interaction term separately with the variables from Model 6. Using the interaction terms from these separate analyses with a p value of .05 or less, we then estimated a final model. We plotted predicted probabilities for the interaction terms that were significant in this final model. Following our cane-use analyses, we sought to determine if the patterns that emerged would be evident with another device, and so performed a sensitivity analysis using the outcome measure of walker use.
We calculated the c-statistic for each model to examine how well the model performed in discriminating device users from nonusers. A c-statistic of .5 means that the model is no better than a random pick; a c-statistic of .7-.8 suggests that the model has modest discriminative ability; and a c-statistic of .8 or greater suggests good discriminative ability (Hosmer, Lemeshow, & Sturdivant, 2013) . SURVEYFREQ and SURVEYLOGISTIC procedures in SAS version 9.4 (SAS Institute, Cary, NC) were used to account for the complex NHATS sampling design (Montaquila, Freedman, Edwards, & Kasper, 2012) .
Results
Women made up 55.9% of the study sample, and they were significantly more likely to be older, have less education, lower incomes, and be enrolled in Medicaid as compared to men (Table 1) . At 59%, there were no significant gender differences in Medicare supplemental insurance ownership. Similarly, there were no significant differences in general health ratings, falls, or hospitalization. A greater percentage of women, however, reported having high blood pressure, arthritis, osteoporosis, lung disease, hip fracture, and being obese. In contrast, men were more likely to report having heart disease, diabetes, and cancer, and to be overweight.
Women were significantly more likely to report being bothered by pain and having balance problems, limited energy, and lower and upper body limits. Physical performance scores were not significantly different. Men in the sample were more likely to have been diagnosed with possible dementia, though there were no significant differences in probable dementia diagnoses, with women at 6.6% and men at 5.8%. Women were more likely than men to suffer from depression and to worry about falling, but self-efficacy and self-realization scores did not significantly differ. Women had significantly larger social networks and were more likely to live alone and to live in a retirement community. They were also more likely to receive help with mobility tasks.
Descriptive analyses showed that 20% of the sample used a cane, with use significantly higher among women (22%) than men (16%). Table 2 presents the logistic regression models, with cane use as the outcome in each. Only the results for our key variable, gender, are shown. (Please  see Supplementary Table 2 for the full set of models.) In Model 1 with socioeconomic demographic factors only, women were significantly more likely to use a cane [odds ratio (OR): 1.24; p = .01]. In addition, being black (OR: 2.17; p < .001) and being on Medicaid (OR: 1.71; p < .001) were significantly associated with a greater likelihood of cane use, whereas higher income was associated with lesser use (OR: 0.85; p < .001).
When health status predictors were added (Model 2), the gender effect became nonsignificant, whereas we found a number of health conditions to be significantly associated with cane use: poor health (OR: 2.48; p < .001), arthritis (OR: 2.30; p < .001), osteoporosis (OR: 1.74; p < .001), diabetes (OR: 1.78; p < 001), and obesity (OR: 2.49; p < .001). In addition, having had hip surgery (OR: 2.14; p < .001), a fall in the past month (OR: 2.40; p < .001), or a hospitalization in the past year (OR: 2.27; p < .001) were significantly associated with a greater likelihood of cane use. Demographic factors of age and education became significant in this step (OR: 0.69; p = .002 and OR: 1.12; p = .002, respectively). The c-statistic increased from .746 in Model 1 to .843 in Model 2. The addition in Model 3 of physical impairments resulted in women having lower odds of cane use than men, though this was not significant. With the inclusion of capacity variables in Model 4 the odds of women's cane use fell further though were still nonsignificant. In this model, physical performance scores were significantly associated with lesser cane use (OR: 0.69; p < .001), whereas several impairment measures and health measures continued to be significantly associated with cane use (c-statistic = .906). This finding lends support to our first hypothesis that health conditions, impairment, and physical capacity of women compared to men help explain the observed higher use of canes among women.
The addition in Model 5 of psychosocial variables related to Theory of Planned Behavior concepts resulted in a slight reduction in the odds of women using canes (still nonsignificant). In this model, we found fall worries (OR: 1.37; p = .007) and self-realization (OR: 1.12; p = .006) to be significantly associated with cane use (c-statistic = .908), in addition to predictors from the previous model. In Model 6, we found three social environment factors to be significantly associated with cane use, including receiving mobility help (OR: 2.10; p < .001) and living alone (OR: 1.28; p = .03). The trend toward a lower likelihood of women using canes continued and it had become significant (OR: 0.73; p = .009). Our second hypothesis that psychosocial and social environment factors would account for gender differences was not supported, as gender significantly predicted cane use when we controlled for social environmental factors. Interestingly, the effect of gender became visible after controlling for the three social environment variables. Though not hypothesized in the present study, this suggested the presence of one or more suppressor variables. We performed post hoc analyses to learn more about whether one of these variables or the whole group was acting as a suppressor between gender and cane use. Separate entry of the three variables into the model resulted each time in a reduction in the odds from Model 5 of women using canes (0.01 lower with adjustment for living in a retirement community, 0.03 lower for living alone, and 0.03 lower for receiving mobility help), with the relationship becoming significant with each separate entry. The three variables together contributed to the suppression effect observed in Model 6, with the greater contribution coming from living alone and receiving mobility help.
In our moderation analysis, we found that among the interaction terms selected for analysis, three were significantly associated with women's use of canes, poor health × female (OR: 0.56, p = .01), balance problems × female (OR: 0.59, p = .02), and obesity × female (OR: 1.83, p = .007). When the three terms were entered into the model at once, women with poor self-reported health were 40% less likely to use a cane (p = .02). Women with balance problems were 34% less likely, though this was marginally significant (p = .07), and women who were obese were 81% more likely (p = .008). Figure 1 shows the predicted probabilities of the interactions of female × poor self-rated health, female × obesity, and female × balance problems. Women who reported poor health were less likely to use canes than men who reported poor health. Notably, although cane use was more likely for men with poor self-rated health than for men with better self-rated health, there was no significant difference between women with poor or better self-rated health. The differences concerning obesity were more distinct. Women who were not obese (BMI < 30) had a lower predicted probability of using canes than men who were not obese. Also, non-obese women had a lower probability of cane use than obese women. Finally, the predicted probability of cane use for women with balance problems was lower than that for men with balance problems.
In the sensitivity analysis (not shown) replacing cane use by walker use as the dependent variable, women were significantly more likely than men to use a walker in the first of the six hierarchical models (OR: 1.71, p < .001). Women remained more likely with the addition of health variables in Model 2 (OR: 1.60, p = .001) and impairment in Model 3 (OR: 1.56, p = .005). The odds of women's use of walkers was nonsignificant after the addition of capacity variables in Model 4 (OR: 1.27, p = .18), psychosocial variables in Model 5 (OR: 1.27, p = .19), and social environment variables in Model 6 (OR: 1.02, p = .89). Overall, these results show that the use of a walker is influenced largely by physical capacity and other factors, rather than gender, suggesting that walker users are at a stage of disablement where device use may be more of a physical imperative. 
Discussion
The ability to move from place to place is vital not only to one's health but also to a sense of wholeness and independence (Goins et al., 2015) . Considering the greater mobility limitations of older women (Gill et al., 2013) and the compensatory potential of canes (Beauchamp et al., 2009; Simic et al., 2011) , this study highlights a finding with important implications concerning the disablement process. Although a greater percentage of women use canes, when analyses are adjusted for factors related to disablement and health behavior, women are less likely than men to use canes. Our results are consistent with previous research (Agree et al., 2004) . However, our results advance this work by (a) showing that gender differences among cane users persists while controlling for conceptually driven covariates and (b) using a new nationally representative sample of communitydwelling older adults grounded in the disablement model. According to our guiding theoretical framework, disablement follows a pathway from health decrements to physical impairments and capacity limitations to actual activity limitations. Whether activity limitations occur can depend on accommodations, such as cane use. In addition, environmental factors can impinge on any aspect of the process. Among these environmental factors are the determinants of health behavior.
The present study proposed that gender differences in cane use would be influenced by individuals' health conditions, impairments, and capacity limitations, and by their behavioral intention according to the Theory of Planned Behavior (Ajzen, 2002) . Indeed, the hierarchically estimated models showed that health conditions, impairments, capacity, and to a degree psychosocial factors accounted for the likelihood of women using canes. Social environment variables (living in a retirement community, living alone, and receiving mobility help) were significantly associated with a greater likelihood of cane use in the final model, with women's lower odds of use becoming significant. Further analysis with this block of variables indicated that the gender, cane-use association was strengthened while controlling individually for each of the three variables, more so for living alone and receiving mobility help. This suggests the need for further research to more closely examine women's cane use in the context of living alone or receiving mobility help. It is particularly important to consider the implications concerning receipt of mobility help and cane use and the gender disparity that may be involved, given previous findings that mobility devices are more effective than personal help (Verbrugge & Sevak, 2002) . Research has also found that canes reduce the need for personal help (Allen, Foster, & Berg, 2001 ) and may therefore increase autonomy, though this raises a question for further research concerning the importance that woman place on social support compared to men (Verbrugge, 1985) and the effect of this prioritizing on device use.
Analysis of interaction terms highlighted the influence of health (poor self-rated health and BMI) and impairments (balance problems) on gender differences in cane use. None of them, however, are entirely free from the effect of less tangible social factors. Concerning self-rated health, research has highlighted that men and women differ in how they assess their health conditions (Rohlfsen & Jacobs Kronenfeld, 2014; Verbrugge, 1885) . That said, there may be differences in the treatment that individuals of different genders seek and/or receive as their perceived health declines, and such treatment differences may lead to cane prescribing or use differences.
Considering BMI, there was a notable lack of difference between non-obese and obese men, compared to the difference between non-obese and obese women (beyond the gender difference). The "non-obese" in the present study were primarily those with normal and overweight BMI scores. For obese people, the use of a cane for support may be a necessity, whereas those who are not obese may see it as optional and something to avoid. While canes can be stigmatizing for anyone (Gitlin, 1995; Goins et al., 2015; Resnik et al., 2009) , they may be more so for older women. Clarke and Korotchenko (2011) concluded that men tended to express less concern about age-related physical changes than women. Qualitative research exclusively with women has concluded that using canes or walkers involves a complex personal negotiation that involves the difficult idea of becoming older and vulnerable .
The present study also found that physical impairment (balance problems) played a role in cane-use differences between men and women. Research has shown that canes and walkers may interfere with balance, require more strength (Bateni & Maki, 2005) , and be difficult for women to use ). Balance problems can be exacerbated by improper cane use (Liu, Eaves, Wang, Womack, & Bullock, 2011) , which for women has been associated with falls requiring hospitalization (Stevens et al., 2009 ). Further research is needed to understand whether cane use is more challenging for women and the consequences concerning disablement. Overall, these findings show the importance of learning more about the health, function, and social/cultural differences between men and women that influence their use of canes, including their perceptions of their need for a cane. Knowing more is particularly important in light of research suggesting that provider counseling and involvement (Harada et al., 2014; Liu et al., 2011; Resnik et al., 2009) can modify device-use attitudes and behavior. Research in residential care suggests that care delivery changes can minimize stigma related to illness (Dobbs et al., 2008) , which has implications for stigma related to device use.
There are study limitations worth noting. First, the study design was cross-sectional, therefore, precluding causal inferences. Longitudinal studies are needed to assess relationships between cane use and function to ascertain consequences related to changes in use. Another limitation is that our variables did not capture all factors suggested by the Theory of Planned Behavior. Ideally, additional measures regarding behavior and personality should be included (Ajzen, 2011) . Finally, by focusing on canes, this study used a healthier segment of the NHATS sample, though this did help us to consider factors involved in the earlier stages of disablement. Despite the limitations, this study used a nationally representative sample of community-living Medicare beneficiaries, allowing for results with broad implications for those who would benefit from cane use.
Overall, the present study shows that gender affects the use of canes (the most frequently used mobility device) throughout the disablement process. This occurs primarily through physical health and function, though also perhaps with the involvement of attitudes, norms, and perceptions concerning the value and meaning of canes. Although devices can mitigate mobility limitations, device-use attitudes and practices determine whether that potential is realized. Greater knowledge of the multiple factors involved in cane use could help to prevent older adults' rejection or abandonment of canes, thereby enhancing their mobility, safety, and independence.
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